Recombinant tissue-type plasminogen activator in canine embolic pulmonary hypertension. Effects of bolus versus short-term administration on dynamics of thrombolysis and on pulmonary vascular pressure-flow characteristics.
We used a canine model of embolic pulmonary hypertension, induced by injection of autologous radioactive blood clots, to investigate effects of recombinant tissue-type plasminogen activator (rt-PA) on dynamics of thrombolysis and on pulmonary pressure-flow (PQ) characteristics. Over 5 (rt-PA5) or 15 (rt-PA15) minutes, 1 mg/kg rt-PA was infused. Rate and extent of thrombolysis were assessed by counting over both lung fields with a gamma camera. Emboli increased mean pulmonary artery pressure from 14 to 36 mm Hg (p less than 0.005). This change was predominantly due to an increase in the effective outflow pressure (PI) (from 9 to 29 mm Hg, p less than 0.001), obtained by extrapolation from the linear PQ relation. While pulmonary hemodynamics improved with rt-PA5 and rt-PA15, the change was greatest with rt-PA15. For example, the increase in PI that occurred with embolization was abolished with rt-PA15. Also, the decrease in pulmonary artery pressure was greatest with rt-PA15. While not significantly different, extent of total clot lysis tended to be greatest with rt-PA15 (p less than 0.07). Also, while during infusion, the concentration of rt-PA5 was threefold that of rt-PA15, the corresponding rate of thrombolysis was similar with rt-PA5 and rt-PA15. These results indicate that the improvement in pulmonary hemodynamics with rt-PA is primarily explained by a decrease in PI. Furthermore, they suggest an upper limit to the dose-thrombolytic rate relation with rt-PA.